Expression, purification, and characterization of human cAMP-specific phosphodiesterase (PDE4) subtypes A, B, C, and D.
Although four members (A, B, C, and D) of the cAMP-specific phosphodiesterase (PDE4) family have been cloned by different groups, no study comparing the characteristics of purified human PDE4 subtypes has been published. In this study, we have expressed human PDE4 A, B, C, and D in insect (SF9) cells by using the baculovirus expression system, purified the expressed proteins, and compared their characteristics. The recombinant PDE4 subtypes all showed catalytic activity for cAMP with a K(m) of 1-5 microM. V(max) values differed significantly among these subtypes with the following order: C > B > A > D. PDE4 A, B, C, and D showed a very similar Mg2+ dependence profile. PDE4 B and C showed similar pH profiles with the optimal pH being 8.0. The pH profiles of PDE4 A and D were very different from each other and from those of B and C, with the optimal pH being 6.5 and 7.5, respectively. Furthermore, although PDE4 A, B, C, and D were all inhibited by the standard PDE4 inhibitors rolipram, Ro20-1724, and etazolate, the inhibitory potency varied. Thus, by several criteria including kinetics, pH dependency, and inhibitor sensitivity, various PDE4 subtypes differ significantly from one another.